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0 A connector (24) for a space frame on an auto- 
motive vehicle having a plurality of structural mem- 
bers in at least two dimensions includes an inner 
panel (26), and an outer panel (28) spaced from the 
inner panel and substantially parallel thereto. The 
connector also includes a connector panel (30) at- 
tached to the inner and outer panel to form a chan- 
nel defining one dimension and adapted to receive 
one of the structural members. The connector further 
includes at least one extension member (34) at- 
tached to either one of the connector panel and the 
inner panel and the outer panel and extending out- 
wardly therefrom to define a second dimension rela- 
tive to the first dimension and adapted to be dis- 
posed within another one of the structural members 
to form a joint therebetween. 
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The present invention relates generally to 
frame structures for automotive vehicles and, more 
specifically, to a connector for assembling such 
frames. 

It is known to construct frames defining the 
general shape of an automotive vehicle and for 
supporting its various load-bearing functional com- 
ponents from metal components fabricated in a 
variety of manners. In the interest of enhancing the 
fuel economy of automotive vehicles, great atten- 
tion has been given to fabricating vehicular compo- 
nents from lightweight materials. Consistent with 
this goal, automotive vehicles have been fabricated 
which use lightweight outer decorative panels fab- 
ricated from plastics which are fixedly secured to a 
structural inner frame or "space frame." 

It is known to fabricate such space frames from 
a number of tubular members that are joined to- 
gether by forged or casted connectors to define the 
general shape of the automotive vehicle. However, 
this approach suffers from the disadvantage that 
the connectors utilised for joining the tubular mem- 
bers together tend to be massive and expensive to 
fabricate and assemble. Also, these connectors are 
typically welded to the tubular members, resulting 
in a loss of strength due to the "heat-affected 
zone" effect. 

Accordingly, the present invention is a connec- 
tor for a space frame on an automotive vehicle 
having a plurality of structural members in at least 
two dimensions. The connector includes an inner 
panel, and an outer panel spaced from the inner 
panel and substantially parallel thereto. The con- 
nector also includes a connector panel attached to 
the inner and outer panel to form a channel defin- 
ing one dimension and adapted to receive one of 
the structural members. The connector further in- 
cludes at least one extension member attached to 
either one of the connector panel and the inner 
panel and the outer panel and extending outwardly 
therefrom to define a second dimension relative to 
the first dimension and adapted to be disposed 
within another one of the structural members to 
form a joint therebetween. 

One advantage of the present invention is that 
a connector is provided to assemble a plurality of 
tubular extruded structural members together to 
form a space frame for an automotive vehicle. 
Another advantage of the present invention is that 
the connector is extruded of an aluminium material 
to provide a lightweight connector. Yet another 
advantage of the present invention is that the ex- 
truded connector facilitates adhesive joining of sev- 
eral extruded structural members. Still another ad- 
vantage of the present invention is that the connec- 
tor is adhesively bonded to the structural members, 
thereby eliminating welding and resulting in no loss 
of strength of the joint due to a heat-affected zone 



effect. A further advantage of the present invention 
is that the extruded connector is less expensive to 
fabricate and assemble. 

The invention will now be described further, by 
5 way of example, with reference to the accompany- 
ing drawings, in which: 

FIG. 1 is a perspective view of a space frame 
according to the present invention. 
FIG. 2 is an exploded perspective view of a joint 
w of the space frame of FIG. 1 illustrating a con- 
nector according to the present invention. 
FIG. 3 is a vertical cross-sectional view of the 
joint of FIG. 2. 

FIG. 4 is a side fragmentary view of the joint of 
75 FIG. 2. 

FIG. 5 is a bottom fragmentary view of the joint 
of FIG. 2. 

Turning now to the drawings and in particular 
to FIG. 1 thereof, a space frame 10 according to 

20 the present invention is illustrated for an automotive 
vehicle. The space frame 10 includes longitudinally 
extending side rails 12, a laterally extending end 
and central cross members 14, 16, respectively, 
interconnecting the side rails 12 and vertically ex- 

25 tending front, centre and rear pillar members 18, 
20, 22, respectively, connected to the side rails 12. 
The space frame 10 includes other structural mem- 
bers which are not labelled or specifically de- 
scribed to form the space frame 10 illustrated in 

30 FIG. 1. The structural members of the space frame 
10 are tubular members extruded from a ligh- 
tweight material such as an aluminium material and 
having a generally rectangular cross-section. It 
should be appreciated that other suitable ligh- 

35 tweight materials and cross-sectional shapes may 
be used. 

Referring to FIGS. 2 through 5, a connector, 
according to the present invention and generally 
indicated at 24, is adapted to assemble or connect 
40 together various structural members of the space 
frame 10 together to form a joint. For illustrative 
purposes, tee joint for the side rail 12, central cross 
member 16 and central pillar member 20 will be 
described although the connector 24 may be used 
45 at any of the joints illustrated in FIG. 1. The con- 
nector 24 includes an inner panel 26 and an outer 
panel 28 spaced from the inner panel 26 and 
substantially parallel thereto. The connector 24 also 
includes a connector panel 30 attached to or inter- 
so connecting the inner and outer panels 26,28 at one 
end to form a generally rectangular shaped channel 
32 defining a first dimension. The channel 32 has a 
width greater than a width of the side rail 12 and is 
adapted to receive the side rail 12. 
55 The connector 24 includes at least one exten- 

sion member 34 attached to at least one of the 
connector panel 30, inner panel 26 or outer panel 
28 and extending outwardly therefrom to define a 
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second dimension relative to the first dimension. 
As illustrated in FIG. 2, extension members 34 are 
attached to the inner panel 26 and connector panel 
30 to define a three-dimensional connector 24 to 
connect the central cross member 16 and central 
pillar member 20 to the side rail 12. It should be 
appreciated that the extension members 34 may 
be formed at an angle relative to the panels 26, 28, 
30 as opposed to substantially perpendicular as 
illustrated. 

The extension member 34 has end walls 36 
and side walls 38 to form a generally rectangular 
and tubular shape. Interior surfaces 40 of the side 
walls 38 may be tapered to provide various wall 
thicknesses for structural strength. Outer surfaces 
42 of the side walls 38 may include a pair of 
spaced projections 44 extending outwardly and 
adapted to engage interior surfaces of the struc- 
tural members for a function to be described. The 
side walls 38 may include a groove 46 spaced 
between the projections 44 and extending inwardly 
from the outer surface 42. The groove 46 has an 
arcuate shape and is adapted for a function to be 
described. 

The connector 24 may include a flange 48 
extending outwardly from the panels 26, 28, 30 and 
substantially parallel to the side walls 38 of the 
extension member 34. The flange 48 is spaced 
laterally from the side walls 38 on both sides of the 
extension member 34 to form a space 50 there- 
between. The space 50 is adapted to receive the 
wall of the structural members. 

In operation, the structural members and con- 
nector 24 are formed as extrusions from a ligh- 
tweight material such as an aluminium material. 
The outer surface 42 of the side walls 38 and 
flanges 48 may be trimmed to form a chamfer 52, 
54, respectively, at a corner thereof. To assemble 
the joint described, the connector 24 is disposed 
on the side rail 12 such that the side rail 12 is 
received in the channel 32. Either or both the 
central cross member 16 and centre pillar member 
20 are disposed over the extension members 34 
until the ends thereof abut the panels 26, 30 of the 
connector 24. The chamfers 52 allow the extension 
members 34 to fit easily inside and the projections 
44 engage the interior surfaces of the members 16, 
20. An aperture 56 is formed by drilling, for exam- 
ple, to extend through the wall of the members 16, 
20 and, preferably, a corner between the connector 
and inner panels 30, 26, respectively. A device 
such as a robot injects an adhesive through the 
apertures 56. Preferably, the adhesive is a struc- 
tural adhesive such as an acrylic adhesive. An 
example of such an acrylic adhesive is found under 
the trade name Versilok acrylic adhesive (AD5830) 
of the Lord Corporation. It should be appreciated 
that other suitable adhesives may be used. 



The adhesive flows in the space between the 
extension members 34 and members 16, 20 and 
between the side rail 12 and panels 26, 28, 30. The 
adhesive is contained or limited by the projections 

5 44. It should be appreciated that the groove 46 
may act as a distribution channel for the adhesive 
or act as an overflow if excess adhesive is used. It 
should also be appreciated that interior surfaces of 
the panels 26, 28, 30 may include projections (not 

w shown) to contain or limit the adhesive between the 
side rail 12 and panels 26, 28, 30. 

Accordingly, the adhesive acts as the primary 
bonding agent to secure the extruded aluminium 
structural members to the connector 24 to form a 

75 joint on the space frame 10. The flanges 48 act as 
a reaction member to provide additional strength 
and support to the joint. 

Claims 

20 

1. A connector for a space frame on an auto- 
motive vehicle having a plurality of structural 
members in at least two dimensions, compris- 
ing: 

25 an inner panel (26) ; 

an outer panel (28) spaced from said inner 
panel (26) and substantially parallel thereto; 

a connector panel (30) attached to said 
inner and outer panel (26,28) to form a channel 

30 (32) defining one dimension and adapted to 

receive one of the structural members 
(12,14,16,18,20,22) ; 

at least one extension member (34) at- 
tached to either one of said connector panel 

35 (30), said inner panel (26) and said outer panel 

(28) and extending outwardly therefrom to de- 
fine a second dimension relative to said first 
dimension and adapted to be disposed within 
another one of the structural members to form 

40 a joint therebetween. 

2. A connector as claimed in claim 1, wherein 
said extension member and said inner panel 
and said outer panel and said connector panel 

45 are integral. 

3. A connector as claimed in claim 1, wherein 
said extension member and said inner panel 
and said outer panel and said connector panel 

50 are formed as one-piece. 

4. A connector as claimed in claim 1, wherein 
said connector is extruded. 

55 5. A connector as claimed in claim 1, wherein 
said connector is extruded from an aluminium 
material. 
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6. A connector as claimed in claim 1, wherein 
said connector panel is orientated substantially 
perpendicular to said inner and outer channels 
such that said channel has a generally rectan- 
gular shape. 

7. A connector as claimed in claim 1, wherein 
said extension member comprises a pair of 
side walls and a pair of end walls to form a 
generally rectangular shape. 

8. A connector as claimed in claim 2, wherein 
said side and end walls are integral. 

9. A connector as claimed in claim 7, wherein 
said side walls include at least one groove 
extending inwardly and therealong. 

10. A connector as claimed in claim 7, wherein 
said side walls include at least one projection 
extending outwardly and therealong. 

11. A connector as claimed in claim 1, including at 
least one flange extending outwardly from ei- 
ther one of said inner panel and said outer 
panel and said connector panel and laterally 
spaced from said extension member. 

12. A space frame for an automotive vehicle com- 
prising: 

a plurality of structural members; 

a connector for joining said structural 
members together to form a joint; and 

said connector including means forming a 
channel defining one dimension and receiving 
one of said structural members and means 
forming an extension extending outwardly 
therefrom defining a second dimension relative 
to said first dimension and being disposed 
within another one of said structural members 
to form a joint therebetween. 

13. A space frame as claimed in claim 12, wherein 
said channel means comprises an inner panel, 
an outer panel spaced from said inner panel 
and substantially parallel thereto, and a con- 
nector panel attached to said inner and outer 
panel to form said channel. 

14. A space frame as claimed in claim 13, wherein 
said extrusion means comprises at least one 
extension member attached to either one of 
said connector panel and said inner panel and 
said outer panel and extending outwardly 
therefrom. 

15. A space frame as claimed in claim 14, includ- 
ing a second extension member attached to 



another of said connector panel and said inner 
panel and said outer panel and extending out- 
wardly therefrom to define a third dimension 
relative to said first and second dimensions. 

5 

16. A space frame as claimed in claim 14, includ- 
ing means for securing said connector to said 
structural members. 

10 17. A space frame as claimed in claim 16, wherein 
said securing means comprises an adhesive 
disposed between said extension member and 
said channel and said structural members. 

75 18. A space frame as claimed in claim 13, wherein 
said connector is formed as a one-piece mem- 
ber. 

19. A space frame as claimed in claim 13, wherein 
20 said connector and said structural members 

are extruded from an aluminium material. 

20. A space frame for an automotive vehicle com- 
prising: 

25 a plurality of extruded structural members; 

a connector for joining said extruded struc- 
tural members together to form a joint; 

said connector having an inner panel, an 
outer panel spaced from said inner panel and 

30 substantially parallel thereto, a connector panel 

attached to said inner and outer panel to form 
a channel to define a first dimension and re- 
ceiving one of said extruded structural mem- 
bers, a first extension member attached to said 

35 inner panel and extending outwardly therefrom 

to define a second dimension relative to said 
first dimension and disposed within another 
one of said extruded structural members, and 
a second extension member attached to said 

40 connector panel and extending outwardly 

therefrom to define a third dimension relative 
to said first and second dimensions and dis- 
posed within another one of said extruded 
structural members; 

45 an adhesive disposed between said first 

and second extension member, said channel 
and said extruded structural members. 
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